Redde, June 22) T PERUSED with particular pleafure, your ■ I -*• Ihort account of the curious experiment made by Mr. b a n k s and Dr. s o l a n d e r . The fame, and fome additional experiments, have been made here; the refult of which I fhould fooner have tranfmitted to you, had I not been prevented by the conftant engage ments of my profeffion.
EXPERIMENTS.
I.
The fweating-room of our Public Hofpital at L i v e r p o o l , which is nearly a cube of nine feet, lighted from the top, was heated till the quickfilver flood at 224° on Fahrenheit's fcale, nor would the tube of th e thermome ter indeed admit the heat to be raifed higher. The ther mometer was fufpended by a ftring fixed to the wooden frame of the fky-light, and hung down about the cen tre of the room. Myfelf and feveral others were at this time inclofed in the ftove, without experiencing any opprefiive or painful fenfation of heat, proportioned to the degree pointed out by the thermometer. Every me tallic about us foon became very hot. Vo l . LXV. Q < n II. My B4 64 1 II. My friend Mr. p a r k , an ingenious furgeon of this place, went into the ftove heated to 202°. After ten mi nutes, I found the pulfe quickened to 120°* And to de termine the increafe of the animal heat, another ther mometer was handed to him, in which the quickfilver already flood at 98°; hut it rofe only to 997, whether the bulb of the thermometer was inclofed in the palms of the hands, or received into the mouth iw. The natu ral ftate of this gentleman's pulfe is about 65.
III. Another gentleman went through the fame ex periment in the fame circumftances, and with the fame effefts.
IV. One of the porters to the Hofpital, a healthy young man, and the pulfe 75, was inclofed in the ftove when the quickfilver flood at 210°^ and he remained there,, with little inconvenience, for twenty minutes. The pulfe, now 164, and the animal heat, determined by another thermometer as in the former experiments^ was 101 V. A young gentleman of a delicate and irritable ha bit, whofe natural pulfe is about 80, remained in the ftove ten minutes when heated to % 240., The pulfe rofe to 145, and the animal heat tp 10 20. This gentleman* who had been frequently in the ftove during the courfe of the day, found himfelf feeble, and difpofed to break out into fweats for 24 hours after the experiment.
(a)
The fcale of the thermometer, which was fufpended by the firing abou the middle of the room, was of metal, this was the only one 1 could then pro cure, on which the degrees ran fo high as to give any fcope to. the experiment.. The fcale of the other thermometer, which was employed for ascertaining the variations in the animal heat, was of ivory.
-* Y,.Two-VI. Two fmall tin veffels, containing each the white of an egg, were put into the ftove heated to 224.0: One o f them was placed on a wooden feat near the wall, and the other fufpended by a firing about the middle of the ftove. After ten minutes, they began to coagulate; but the coagulation was ferdlbly quicker and firmer in that which was fufpended, than in that which was placed on the wooden feat. The progrefs of the coagulation was as follows: it was firft formed on the fides, and gradually extended itfelf; the whole of the bottom was next co agulated; and laft of all the middle part of the top.
VII. Part of the fhell of an egg was peeled away, leav ing only the film which furrounds the white; and part of the white being drawn out, the film funk fo as to form a little cup. This cup was filled with fome of the albu men ovt, which was confequently detached as much as poflible from every thing but the contact of the air and of the film which formed the cup. The lower part of the egg flood upon fome light tow in a common galli pot, and was placed on the wooden feat in the ftove. T he quickfilver in the thermometer ftill continued at 224°. After remaining in the ftove for an hour, the lower part of the egg which was covered with the fhell, was firmly coagulated; but that which was in the little cup was fluid and tranfparent. At the end of another hour it was ftill fluid, except on the edges where it was thinneft; and here it was ftill tranfparent; a fuflicient proof that it was dried, not coagulated. A piece of bees wax, placed in the fame fituation with the albumen o v i of the preced and expofed to the fame degree of heat in the hove, be gan to melt in five minutes: another piece fufpended by [ 466 ] a firing, and a third piece put into the tin veffel and fuf pended, began likewife to liquify in five minutes.
OBSERVATIONS.
That heated air fhould have fuch a fpeedy and power ful effect in quickening the pulfe, while the animal heat is little altered from its natural ftandard; that the human body fhould fo eafily bear to be furrounded with air heated to 2240; that the albumen , which begins to coagulate in water at 150°, fhould remain fluid in 2240'; and that the fame albumen o v i , ftill 2 2 40, fhould coagulate if in contact either with tin or its own fhell, are fa£ts as lingular as they are difficult of ex planation.
From the different effects of heated air on the pulfe and the heat of the body, do we not difcover the fallacy of that theory of animal heat which has been adopted by b o e r h a a v e and other celebrated phyfiologifts ? They fuppofe that animal heat is produced by the attrition of the globules of the circulating fluids againft the fides of the containing veffels; but in feveral of the preceding experiments, the circulation was amazingly quickened with little increafe of the animal heat. But whence is it that the human body can bear without im mediate injury, to be furrounded with air heated to 2240? And whence is it, that the albumen ovi does not coagulate x-i in this degree of heat ?
Is it that fire as it pafles into 1'ome bodies becomes latent, agreeable to a doCtrine which has for fome time been taught at Edinburgh by Profeflor B L A C K ? Or does fire become fixed and quiefcent., accord ing to a fimilar fyftem adopted by Dr. f r a n k l i n W ? Air we know exifts either in a fixed or elaftic ftate; and fire may in like manner exift in bodies, either in a latent, fixed, and q u i e f c e n t; or in a fenfible, fluid, and aCtive ftate.
Agreeable to this idea, the bees wax receives the fire in an a&ive ftate, and diffolves; while the h u man body and the albumen ovi, receiving the fire in a latent ftate, are little altered in their temperature. Let each of thefe, however, be put in contact with a different body, tin for inftance; and though the heat of the air continues the fame, yet the fire no longer enters in a la tent ftate, but with all its fenfible and active powers; for the albumen ovi fufpended in a tin veffel foon coagula and the human body, covered with the fame metal, v ould quickly experience an intolerable and deftruCtive degiee of heat.
Or are the above phaenomena more fatistactorily explained, by confidering different bodies as polfefling different conducting powers; fome being ftrong, others weak conductors of fire?
All thofe bodies then which are weak conductors of fire from air, may be placed in air, without receiving the heat of this me dium. Hence the albumen ovi remains fluid in air heated to 224°. Hence likewife the frog, the lizard, the camelion, 8ec. retain their natural temperature, and feel cold [b) Exper. and Obferv. p. 346. and 412. [ 467 ]
I 463 ] to the touch, though perpetually furrounded with air hotter than their own bodies. Hence alfo, the human body keeps nearly its own temperature, in a hove heated to 2 2 4° : or may even pafs without injury into air heated to a much greater degree, according to the obfervations of du hamel and tillett, publifhed in the Memoirs of the Academy of Sciences r e.
On the other hand, all thofe bodies which are powerful condu&ors of fire from air, are influenced in proportion when furrounded with this medium. The bees wax melted from the mere -contaft of the air in experiment vi.n; and in experi-1 ment vi, the albumen ovi was coagulated on the inter vention of another body, which is a ftrong conductor of fire from air.
But whether this method of reafbning on the natural caufe of thefe efte&s be juft or not, the final caufe is obvious, and is to be refolved into the wife and benevolent appointment of the Almighty. Man is happily fb framed, as to poflefs a power of keeping nearly the fame tenor of heat, in all the variations of the tem perature of the air in fummer and in winter, in hot and cold climates; and confequently changes his fituation on the furface of the globe, with much lefs inconvenience or injury, than he could otherwife have done.
The fame power likewife happily adapts different animals to their refpeftive deftinations. The lizard and the camelion remain cool under the Equator, while the whale and porpoife retain a degree of heat above that of the human body, though furrounded with the wraters of the coldeft (c) Memoires pour i ^-6i,
4
Northern u Northern feas, and amidft mountains of ice in the neigh bourhood of the Pole. °S hould you think thefe experiments and obfervations on heated air of fufficient importance to be communi cated to the Royal Society, they are at your difpofal.
I have the pleafure to find, that Dr. priestley is profecutmg his very ingenious inquiries on air. In a letter I lately received from him, he informs me, that he has uncovered a fpecies of air, which will prelcrve animal. ijtc lix times longer than atmofpheric air* I remain, with great elteem, &c-
